Summary. The spinal injury patients who were initially treated by suprapubic catheterisation and reported from this unit in 1976 have been reviewed.
Introduction
IT HAS been clear since the Second World War that it is essential to institute bladder drainage during the first week after severe spinal cord injury, but controversy still surrounds the best means to do this. Con tinuous drainage by a urethral catheter is the simplest to organise and it remains the most commonly used method, but it is associated with a very high incidence of urinary tract infection (Guttmann, 1976) .
Intermittent urethral cathetisation, (Guttmann and Frankel 1966; Pear man et ai., 1976) reduces the incidence of infection but has many dis advantages. If the catheterisation is always to be performed by medical staff the demands on manpower resources are so great that it can only be performed every 8 hours; the limited bladder capacity thus necessitating restriction of the patients fluid intake to 1500 mls in 24 hours (Pearman et ai., 1976) . Prolonged storage of urine in the bladder is, of course, a potent predisposition to infection, exacerbated by the low fluid intake. Repeated instrumentation of the urethra and prostatic bed may also lead to acute or chronic infection.
To overcome these difficulties Cook and Smith (1976) and Smith, Cook and Burt (1976) introduced fine-bore suprapubic catherisation to drain the bladder after spinal cord injury. This technique allows the bladder to distend and to be evacuated as often as is required: the frequency depends on the bladder capacity and the patients' fluid intake. There is evidence from experimental animal studies that repetitive expansion and contraction of the bladder preserves normal responsiveness of the bladder musculature (Bradley et ai., 1963 ) . The undisturbed urethra allows spon taneous voiding by the patient as soon as neurological recovery permits.
Preservation of sterile urine in the early stages is also believed to encourage spontaneous bladder emptying. Smith, Cook and Burt (1976) reported 41 male patients who had been managed by percutaneous suprapubic catheterisation. Drainage of the bladder could be maintained for an average of 8 weeks, and the urine remained sterile throughout without the use of antibiotics in almost half the cases. It was concluded that the technique gave encouraging results, and was considered less demanding to administer than intermittent catheterisation. Since that report Fam et al. (1978 ) have used suprapubic catheters in seven out of a series of 120 patients with similar results.
The patients in our original series have been receiving regular follow up (including IVPs) by a urologist after discharge from the Spinal Unit. Paraplegic patients having difficulty in voiding urine, or those with high residual volumes, underwent resection of the bladder neck and division of the external sphincter, whereas many tetraplegic patients were given an indwelling urethral catheter.
Methods
In the present study the patients in the original series were followed up to establish I. the numbers of patients dying of kidney related causes; and 2. the present renal function in the survivors. Strenuous attempts were made to trace all the patients and to establish the results of recent measurements of blood urea and creatinine, and of an IVP in the survivors, and the causes of death in the remainder. The Life table was prepared by the method of Cutler and Ederer (1958 ) .
Results
Of the 41 patients originally studied IS were dead by early 198 2, while 26 were still alive. The Life table is shown in Figure I .
Dead patients
The causes of death in the IS patients are related to the time since spinal injury in Table I . Nine of the IS patients had autopsies and the causes of death in the remainder were ascertained from the patients' notes and/or death certificates.
Two of the deaths could be attributed to renal causes: Nine days later he developed pyrexia, was given Ampicillin but there was no bacterial assessment. He died 4 days later. Autopsy showed bilateral inflammation of the renal pelves and slight pulmonary congestion. Death was certified as being due to acute pyelo-nephritis.
Survivors
The 26 survivors have been followed up for a minimum of 8 years after their injury. No data at all are available for two of these patients, known to be alive, who have refused to attend for follow up. One other patient is under the care of a urologist elsewhere and we have the result of an IVP but not of blood tests. There are, therefore, 23 patients in whom blood urea levels taken between September 198 1 and April 198 2 are available. In 22 of these the result is within normal limits ( < 7· I m.mol/l). The only exception was in one patient with a urea of 7·5 with a normal creatinine level (8 9 ,umol/l). In Figure 2 the last recorded blood urea is related to the time since the accident in the living, lost and dead patients. Plasma creatinine estimations were available in 20 patients. In 19 the figure was less than 125 ,umol/l the only exception being the figure of 190 ,umol/I in a patient with a urea of 4.1 m.mol/l and a normal IVP. 
Last recorded blood urea (m.mol/I) Recent IVPs were available in 23 patients. The two patients (men tioned above) refused to be followed up, and one patient with an ileal con duit was allergic to intravenous contrast medium. His isotope renogram in September 198 1, however, showed some impairment of excretion but contrast medium in the conduit showed no reflux. His blood urea was 6·5 m.mol/l and plasma creatinine 100 ,umol/l.
The results of the IVPs are shown in Table II . All were performed during or since December 198 1 except for one in August 198 0, and one each in January, March and October 1981.
In two of the three patients with slight bilateral renal and ureteric dilation this is considered insignificant, and the third has had a bladder neck resection and division of the external sphincter with improvement shown on a further IVP. The renal stones in one of the two patients are not considered significant, and the other patient has recently had the stones removed.
Three patients had unilateral non-functioning kidneys. One patient, injured in August 1970, had a routine IVP in May 1971 which showed The third patient, injured in 1972, remained well until a routine IVP in January 198 1, which showed reflux and atrophic changes in the right kidney. A bladder neck resection and division of the external sphincter was performed in May 198 1. A further IVP in March 198 2 shows atrophy on the right side, but bilateral excretion, and his biochemistry is again normal.
The patients' present urinary drainage system is shown in Table III . Two-thirds of the surviving paraplegics, but less than half of the tetraplegic patients have condom drainage. All three patients with urinary stones have indwelling urethral catheters, whereas the two with non-functioning kidneys, and the three with pelvic dilatation all had condoms. One patient developed retention of urine, a right hemianaesthesia and mild right hemi- paresis after a head injury in a mining accident. Although TI was tender there was no fracture, and no sensory loss on the left. He is now able to void normally, and has been omitted from the table.
Discussion
The 10 year survival rate in our patients is 68 per cent, and the 15 year survival rate 63 per cent. Comparable data from other centres relating to patients treated by different methods of bladder management is, un fortunately, not easily available. They cannot be culled accurately from the available statistics from Stoke Mandeville Hospital (Guttmann, 1976) . Four of our patients died within a month of their accident from a massive pulmonary embolus; this was before the introduction of any routine anti coagulant prophylaxis. Tribe and Silver (1969) , from Stoke Mandeville Hospital published careful post mortem studies on spinal injury patients who had died in the previous 20 years. Of 117 post mortem examinations performed more than 3 months after injury in which death was attributed to the paraplegia, in 86 (73 '5 per cent) death resulted from renal failure due to pyelonephritis, and the majority also had amyloidosis. No more recent post mortem series have been published; nevertheless our figure of only two renal deaths in 41 patients compares very favourably with this experience.
There is no evidence of a rising trend in blood urea. Fifteen out of the 24 surviving patients had normal IVPs, and of the remainder five had potentially treatable abnormalities. The only irreversible changes were found in the patients with condom drainage. Pearman (1976) has followed 75 male patients treated by intermittent urethral catheterisation for a mean of 3 years. Four patients had had unilateral or bilateral hydronephrosis that had responded to bladder neck resection, and one further patient had moderate dilatation of the renal parenchyma despite an ileal conduit. One patient had traumatic thrombosis of the renal artery. Their policy of instilling antibiotics into the bladder and the much shorter period of follow-up, however, make a comparison with this series difficult. Only one of our patients had major irreversible changes a minimum of 8 years after the accident.
In a recent controlled prospective comparison of suprapubic catheter isation intermittent urethral catheterisation Grundy et al. (198 3) , have con firmed that suprapubic catheters are very much easier for patients, nurses and doctors to manage, and have found no short-term ill-effects. They have also calculated that suprapubic catheters cost £7'70 per week whereas intermittent urethral catheterisation costs £10'40 per week.
It is clear from our study that renal function in the long term is preserved just as well with suprapubic catheterisation, even without the routine use of local or systemic antibiotics. It may well become the treatment of choice in all spinal injury units. 
RESUME

